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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PURPOSE: To maintain the stable white luminescence 
characteristic over a long period by laminating a blue 
luminescence layer and a green luminescence layer in 
sequence from a positive hole transportation layer side 
on an organic luminescence layer, and providing a region 
containing a red fluorescent dye on the green 
luminescence layer. 

CONSTITUTION: Conducting layers 2a, 2b and a positive 
hole transportation layer 3 are provided on a substrate 
1, and an organic blue luminescence layer 4 is provided 
on the layer 3. The layer 4 is made of a compound 
capable of efficiently transporting the electrons 
implanted from a cathode in the direction of the layer 3 
between electrodes applied with the electric field. The 
compound having high electron implantation efficiency 
from the layer 2b and capable of efficiently transporting 
the implanted electrons is used for the layer 4. An 
organic green luminescence layer 5 is provided on the 
layer 4, and a compound having high electron 
implantation efficiency from the layer 2b and capable of efficiently transporting the implanted 
electrons is used for the layer 5 like the material used for the layer 4. A region containing a red 
fluorescent dye is provided on the layer 5. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] They are the organic electroluminescence devices characterized by a green luminous 
layer having a field containing a red fluorochrome by being the organic electroluminescence 
devices which have at least the electron hole transportation layer and the organic luminous layer 
which were pinched by an anode plate and cathode on a substrate, and an organic luminous layer 
coming to carry out the laminating of a blue luminous layer and the green luminous layer to order 
from an electron hole transportation layer side. 

[Claim 2] Organic electroluminescence devices according to claim 1 in which a blue luminous 
layer contains a blue fluorochrome. 

[Claim 3] Organic electroluminescence devices according to claim 1 in which a green luminous 
layer contains a green fluorochrome. 

[Claim 4] Organic electroluminescence devices according to claim 1 which either [ at least ] an 
anode plate or cathode is light transmission nature, and prepared the color filter layer in the near 
field in which the electron hole transportation layer or the organic luminous layer of this light 
transmission nature electrode is not formed. 

[Claim 5] Organic electroluminescence devices according to claim 4 characterized by having 
prepared the active-matrix circuit on the same substrate. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film mold device which emits light, 
applying electric field to the luminous layer which consists of an organic compound in detail 
about organic electroluminescence devices. 
[0002] 

[Description of the Prior Art] Although what doped Mn which is an emission center, and rare 
earth elements (Eu, Ce, Tb, Sm, etc.) is common to ZnS, CaS, SrS, etc. which are the II— -VI group 
compound semiconductor of an inorganic material as an electroluminescence (EL) component of 
a thin film mold conventionally The EL element produced from the above-mentioned inorganic 
material has the high (- 200 V) trouble that the cost of difficulty (especially blue is a problem) 
and 4 circumference drive circuits has the high formation of the need (50-1000Hz) and 2 driver 
voltage 3 having 1 full color alternating current drive. 

[0003] However, development of the EL element using an organic thin film came to be performed 
in recent years for amelioration of the above-mentioned trouble. In order to raise luminous 
efficiency especially, the electrode class aiming at the improvement in effectiveness of the 
carrier impregnation from an electrode is optimized, and as compared with the 
electroluminescence devices using single crystals, such as the conventional anthracene, the 
extensive improvement of luminous efficiency is made by development (refer to Appl.Phys.Lett., 
51 volumes, 913 pages, and 1987) of the organic electroluminescence devices which prepared 
the organic luminous layer which consists of an aluminum complex of an organic electron hole 
transportation layer and 8-hydroxyquinoline which consists of aromatic series diamine. 
[0004] As great expectation for organic electroluminescence devices, the application to a full 
color display device is mentioned. Two approaches can be considered in order to perform a full 
color display using organic electroluminescence devices. One is the approach of arranging each 
light-emitting part of blue, green, and red to a plane. Although considering as the approach of 
arranging an organic light-emitting part in this way, and carrying out with a vacuum evaporationo 
mask is indicated (refer to JP.3-1 871 92,A), it is difficult to form a detailed array pattern by this 
approach, or to carry out patterning of parts for many display. Although patterning by the 
photolithography is also considered, since the electron hole transportation ingredient and 
luminescent material which are used for organic electroluminescence devices are meltable to an 
organic solvent, it is very difficult to repeat a photolithography process and to make each light- 
emitting part of blue, green, and red arrange. Furthermore, it is mentioned that the color purity of 
luminescence of organic electroluminescence devices is also inadequate as a fault of this 
approach. 

[0005] It is possible to divide the light from a white light emitting device into the pixel of blue, 
green, and red, using a color filter as another approach. Although the organic 
electroluminescence devices which carry out white luminescence were required of this approach, 
the white light emitting device using the conventional tetra-phenyl butadiene derivative of the 
luminescence property was inadequate (refer to JP,4-88079,A and JP,5-94875,A). 
[0006] 
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[Problem(s) to be Solved by the Invention] As mentioned above, although it is thought realistic 
that the combination of the organic electroluminescence devices which carry out white 
luminescence for producing a full color display device using organic electroluminescence devices, 
and a color filter attains, 1 luminous efficiency is low to the organic electroluminescence devices 
of white luminescence, and troubles, like there is no long-term stability by degradation of 
crystallization of three organic layers which balance of 2 blue from which high brightness is not 
obtained, green, and each red luminescence reinforcement cannot take easily etc. are mentioned 
to them. 

[0007] The actual condition is that the full color display device using the organic 
electroluminescence devices of white luminescence from an above-mentioned reason has many 
problems for utilization. 
[0008] 

[Means for Solving the Problem] In view of the above-mentioned actual condition, this invention 
person etc. has high luminescence brightness, and tends to maintain the color balance of white 
luminescence. And the result wholeheartedly examined for the purpose of offering the organic 
electroluminescence devices which can maintain a stable luminescence property over a long 
period of time, An organic luminous layer comes to carry out the laminating of a blue luminous 
layer and the green luminous layer to order from an electron hole transportation layer side, and it 
finds out that it is suitable to have the field where a green luminous layer contains a red 
fluorochrome, and came to complete this invention. 

[0009] That is, the summaries of this invention are organic electroluminescence devices which 
have at least the electron hole transportation layer and the organic luminous layer which were 
pinched by an anode plate and cathode on a substrate, and it consists in the organic 
electroluminescence devices which an organic luminous layer comes to carry out the laminating 
of a blue luminous layer and the green luminous layer to order from an electron hole 
transportation layer side, and are characterized by a green luminous layer having a field 
containing a red fluorochrome. 

[0010] Hereafter, the organic electroluminescence devices of this invention are explained 
according to a drawing. Drawing 1 is the sectional view showing typically the example of 
structure of the organic electroluminescence devices of this invention, in a substrate, 2a, and 2b, 
an electron hole transportation layer and 4 express an organic blue luminous layer, and, as for 5, 
a conductive layer and 3 express [ 1 ] an organic green luminous layer respectively. Although a 
substrate 1 serves as a base material of the organic electroluminescence devices of this 
invention and the plate of a quartz or glass, a metal plate, a metallic foil and plastic film, a sheet, 
etc. are used, transparent synthetic-resin substrates, such as a glass plate, and polyester, 
polymethylmethacrylate, a polycarbonate, the poly ape phone, are desirable. 
[0011] Although conductive layer 2a is prepared on a substrate 1, as this conductive layer 2a, it 
is usually constituted by conductive polymers, such as metallic oxides, such as oxide of metals, 
such as aluminum, gold, silver, nickel, palladium, and a tellurium, an indium, and/or tin, copper 
iodide, carbon black, or Pori (3-methylthiophene), etc. Although formation of a conductive layer 
is usually performed by the sputtering method, vacuum evaporation technique, etc. in many 
cases, in the case of metal particles, such as silver, or copper iodide, carbon black, a conductive 
metallic-oxide particle, conductive polymer impalpable powder, etc., a suitable binder resin 
solution can be distributed, and it can also form in it by applying on a substrate. Furthermore, in 
the case of a conductive polymer, a thin film can be formed on a direct substrate by electrolytic 
polymerization, or it can also apply and form it on a substrate (refer to Appl.Phys.Lett., 60 
volumes, 2711 pages, and 1992). The above-mentioned conductive layer can also carry out a 
laminating by different matter. Although the thickness of conductive layer 2a changes with 
transparency to need, when transparency is needed, it is desirable for the permeability of the 
light to penetrate 80% or more preferably 60% or more, and 5-1000nm of thickness is usually 
about 10-500nm preferably in this case. When opaque and good, even when conductive layer 2a 
is the same as that of a substrate 1, it is good. 

[0012] In the example shown in drawing 1 , conductive layer 2a plays the role of a hole injection 
as an anode plate (anode). On the other hand, conductive layer 2b plays the role which pours an 
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electron into the organic luminous layer 4 as cathode (cathode). Although the ingredient used as 
conductive layer 2b can use said ingredient for conductive layer 2a, in order to perform electron 
injection efficiently, the low metal of a work function is desirable and suitable metals or those 
alloys, such as tin, magnesium, an indium, aluminum, and silver, are used. The thickness of 
conductive layer 2b is usually the same as that of conductive layer 2a. Moreover, although not 
shown in drawing 1 , the still more nearly same substrate as a substrate 1 can also be formed on 
conductive layer 2b. However, at least one side of conductive layer 2a and 2b needs for 
transparency to be good as an EL element. From this, it is desired it to be desirable that it is 10- 
500nm thickness as for one side of conductive layer 2a and 2b, and for transparency to be good. 
[0013] Although the electron hole transportation layer 3 is formed on conductive layer 2a, as an 
electron hole transportation ingredient, the hole-injection effectiveness from conductive layer 2a 
is high, and it is required to be the ingredient which can convey the poured-in electron hole 
efficiently. For that purpose, ionization potential is small, moreover, hole mobility is large, it 
excels in stability further, and it is required that it should be hard to generate the impurity used 
as a trap at the time of manufacture and use. 

[0014] As such an electron hole transportation compound, for example JP.59-1 94393.A, Are 
indicated by U.S. Pat. No. 4,175,960, U.S. Pat. No. 4,923,774, U.S. Pat. No. 5,047,687, etc. N, N'- 
diphenyl-N, N' - (3-methylphenyl) -1, the 1-biphenyl -4, 4'-diamine, A 1 and 1'-bis(4-G p- 
tolylamino phenyl) cyclohexane, Aromatic amine system compounds, such as a 4 and 4'-bis(N- 
(1-naphthyO-N-phenylamino) biphenyl, The hydrazone compound indicated by JP,2~31 1 591 ,A, 
the silazane compound indicated by the U.S. Pat. No. 4,950,950 official report, the Quinacridone 
compound, etc. are mentioned. These compounds may be used independently, and they may be 
used if needed, mixing respectively. In addition to the above-mentioned compound, polymeric 
materials, such as a polyvinyl carbazole and polysilane (refer to Appl.Phys.Lett., 59 volumes, 
2760 pages, and 1991), are mentioned. 

[001 5] The above-mentioned organic electron hole transportation ingredient forms the electron 
hole transportation layer 3 by carrying out a laminating on said conductive layer 2a with the 
applying method or a vacuum deposition method. In spreading, the spreading solution which 
added additives, such as binder resin which does not become a hole trap according to one sort 
or two sorts or more, and the need about an organic electron hole transportation compound, and 
spreading nature amelioration agents, such as a leveling agent, and dissolved is adjusted, and it 
applies on conductive layer 2a by approaches, such as a spin coat method, and it dries and the 
organic electron hole transportation layer 3 is formed. A polycarbonate, polyarylate, polyester, 
etc. are mentioned as binder resin. Since it will reduce hole mobility if binder resin has many 
additions, little direction is desirable and its 50 or less % of the weight is desirable. 
[0016] After usually paying organic electron hole transportation ingredients to the crucible 
installed in the vacuum housing and exhausting the inside of a vacuum housing even to 10-6Torr 
extent with a suitable vacuum pump, in the case of vacuum evaporation technique, a crucible is 
heated, an electron hole transportation ingredient is evaporated in it, and a layer is formed on 
the substrate which faced each other with the crucible and was placed. When forming an organic 
electron hole transportation layer, it is still more possible as an acceptor to dope the metal 
complex of aromatic carboxylic acid and/or a metal salt (to refer to JP.4-320484.A), a 
benzophenone derivative and a thio benzophenone derivative (to refer to Japanese Patent 
Application No. No. 106977 [ four to ]), and fullerene (to refer to Japanese Patent Application 
No. No. 144479 [ four to ]) by 10-3 to 10% of the weight of concentration, to make the electron 
hole as a free carrier generate, and to consider as a low-battery drive. 

[0017] 10-300nm of thickness of the electron hole transportation layer 3 is usually 30-1 OOnm 
preferably. Thus, in order to form the thin film uniformly, a vacuum deposition method is used 
well. As an ingredient of the electron hole transportation layer 3, it is also possible to use an 
inorganic material instead of an organic compound. The conditions required of an inorganic 
material are the same as an organic electron hole transportation compound. 
[0018] As an inorganic material used for the electron hole transportation layer 3, p mold 
hydrogenation amorphous silicon, p mold hydrogenation amorphous carbonization silicon, p mold 
hydrogenation microcrystal nature carbonization silicon or p mold zinc sulfide, p mold zinc 
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selenide, etc. are mentioned. These inorganic electron hole transportation layers are formed of a 
CVD method, a plasma-CVD method, a vacuum deposition method, a spatter, etc. 10-300nm is 
usually 30-1 OOnm preferably like [the thickness of an inorganic electron hole transportation 
layer ] an organic electron hole transportation layer. 

[0019] Although the organic blue luminous layer 4 is formed on the electron hole transportation 
layer 3, the organic blue luminous layer 4 is formed from the compound which can convey 
efficiently the electron poured in from cathode in inter-electrode [ which was able to give 
electric field ] in the direction of an electron hole transportation layer. As a compound used for 
the organic blue luminous layer 4, the electron injection effectiveness from conductive layer 2b 
is high, and it is required to be the compound which can convey the poured-in electron 
efficiently. For that purpose, to be the compound which the impurity which an electron affinity is 
large, and electron mobility is moreover large, is further excellent in stability, and serves as a 
trap cannot generate easily at the time of manufacture and use is demanded. Moreover, the role 
which brings about blue luminescence in the case of the recombination of an electron hole and 
an electron is also ********. Furthermore, it is also important to give a uniform thin film 
configuration in respect of the stability of a component. 

[0020] Oxazole metal complex expressed with the following general formula as an ingredient 
which fulfills such conditions (refer to Japanese Patent Application No. No. 127452 [ five to ]); 
;0021] 
^Formula 1] 



[0022] the inside of a formula, R1, or R8 — each — independent — a hydrogen atom and a 
halogen atom — An alkyl group, an aralkyl radical, an alkenyl radical, an allyl group, a cyano 
group, the amino group, An amide group, an alkoxy carbonyl group, a carboxyl group, an alkoxy 
group, the aromatic hydrocarbon radical or aromatic heterocycle radical which may have the 
substituent is shown, M shows Be, Zn, Cd, aluminum, Ga, In, Sc, Y, Mg, calcium, Sr, Co, Cu, or 
nickel, and n is the integers from 1 to 3. JISUCHIRIRU benzene derivative shown in the following 
structure expression (the Chemical Society of Japan, 1162 pages, 1992; refer to application 
physics, 62 volumes, 1015 pages, and 1993); 
[0023] 
[Formula 2] 



[0024] ( — the inside of a formula, R9, or R12 — each — alkyl groups, such as a hydrogen atom, 
a methyl group, and t-butyl, etc. are shown independently.) — oxadiazole derivative (refer to 
Chemical Society of Japan, 1540-page, and 1991); shown in a styryl amine content 
polycarbonate (refer to Appl.Phys.Lett, 61 volumes, 2503 pages, and 1992) and the following 
structure expression 



R' 




n 
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[0025] 
[Formula 3] 



>14 



[0026] ( — the inside of a formula, and R13 and R14 — each — alkyl groups, such as t-butyl and 
cyclohexyl, a cycloalkyl radical, etc. are shown independently. [) — 0027] 
[Formula 4] 



[0028] ( — the inside of a formula, and R15 and R16 — each — alkyl groups, such as t-butyl and 
a dimethylamino radical, an alkylamino radical, etc. are shown independently.) — azomethine zinc 
complex (refer to Jpn.J.Appl.Phys., 32 L 511 page, and 1993) and aluminum complex [ which is 
shown in the following structure expression ] (refer to JP,5-198377,A and JP,5-214332,A); 

0029] 

Formula 5] 



AhO-AJ 





[0030] ( — the inside of a formula, R17, or R19 — each — independent — alkyl groups, such as 
a hydrogen atom and a methyl group, R20, or R22 — each — a hydrogen atom, a halogen atom, 
alpha-halo alkyl group, alpha-haloalkoxy radical, an amide group, a carbonyl group, a sulfonyl 
radical, carbonyloxy group, an oxycarbonyl radical, etc. are shown independently. [) — 0031] 
Formula 6] 




[0032] (the inside of a formula, L1, or L5 — each — independently, a hydrogen atom and the 
hydrocarbon group of carbon numbers 1-12 are shown, and it may join together mutually and L1, 
L2, and L2 and L3 may form the ring.) etc. — it is mentioned. 5-200nm of thickness of the 
organic blue luminous layer 4 is usually 10-100nm preferably. 

[0033] Although an organic luminous layer can also be formed by the same approach as an 
organic electron hole transportation layer, a vacuum deposition method is usually used. While 
raising the luminous efficiency of the above-mentioned blue luminous layer, it is the purpose 
which makes the color filter for blue adjust an emission spectrum, and it is also effective to dope 
the blue fluorochrome which has the quantum yield of high fluorescence by using the above- 
mentioned blue luminescent material as a host ingredient (J. to refer to Appl.Phys., 65 volumes, 
3610 pages, and 1989). As a blue fluorochrome to dope, an anthracene, perylene, coronene, A 
benzopyrene, a benzochrysene, a benzoanthracene, a benzonaphthacene, Fused aromatic ring 
compounds, such as picene, pen TAFEN, HEKISASEN, and ANTAN Indanthrene, A coumarin 440 
(7-amino-4-methyl coumarin), a coumarin 2 (4, 6-dimethyl-7-ethyl coumarin), A coumarin 339, a 
coumarin 47 (7-diethylamino-4-methyl coumarin), A coumarin 466 (7-diethylamino coumarin), a 
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coumarin 138 (7-dimethylamino cyclo PENTA [c] coumarin), Coumarin compounds, such as a 
coumarin 4 (7-hydroxy-4-methyi coumarin) and a coumarin 480 (2, 3, 5, 6-1 H, 9, 9a, a 4H- 
tetrahydro-8-methyI kino RIJINO-<1-gh> coumarin), An acridone, 4, and 4'-bis(x, y-dicyano 
styryl) biphenyl, Quinolone -2 compounds, such as tetra-phenyl butadiene and 7-dimethylamino- 
1-methyl-4-trifluoromethyl quinolone, 7-dimethylamino - Aza-quinolone compounds, such as 1- 
methyi-4-trifluoromethy|-8~aza~quinolone, Styryl benzenoids, such as 1 and 4~bis{4-[5-(4- 
biphenylyl)-2-oxazolyl] styryl} benzene, Pteridine compounds, such as pyrazoline compounds, 
such as benzofuran compound [, such as 1 and 3-diphenyl iso benzofuran, ], 1, and 5-diphenyl- 
3-styryl-2-pyrazoline, the 2-amino -6, the 7-dimethyl -3, and 4-dihydropteridine-4-ON, are 
mentioned. The amount in which these blue fluorochromes are doped by said host ingredient has 
the desirable 1 0-3-1 0-mol range of %. 

[0034] The organic green luminous layer 5 is formed on the organic blue luminous layer 4. Like 
the ingredient used for an organic blue luminous layer as a compound used for the organic green 
luminous layer 5, the electron injection effectiveness from conductive layer 2b is high, and it is 
required to be the compound which can convey the poured-in electron efficiently. For that 
purpose, to be the compound which the impurity which an electron affinity is large, and electron 
mobility is moreover large, is further excellent in stability, and serves as a trap cannot generate 
easily at the time of manufacture and use is demanded. Moreover, the role which brings about 
green luminescence in the case of the recombination of an electron hole and an electron is also 
********. Furthermore, it is also important to give a uniform thin film configuration in respect of 
the stability of a component. 

[0035] As an ingredient of an organic green luminous layer, metal complexes (refer to JP,59- 
194393A Jpn.J.Appl.Phys., 32 L 514 pages, and 1993), such as an aluminum complex of 8- 
hydroxyquinoline, the North America Free Trade Agreement RUIMIDO derivative (J. 
Electrochem.Soc, 139 volumes, 3610 pages, 1992), a thiadiazolo pyridine derivative (refer to 
JP,3-37292,A), a pyrrolo pyridine derivative (refer to JP,3-37293,A), a NAFUCHI lysine derivative 
(refer to JP,3-203982,A), etc. are mentioned. These compounds may be used independently, and 
they may be used if needed, mixing respectively. 

[0036] 5-200nm of thickness of the organic green luminous layer 4 is usually 10~100nm 
preferably. Although an organic green luminous layer can also be formed by the same approach 
as an organic electron hole transportation layer, a vacuum deposition method is usually used. It 
is required for the above-mentioned organic green luminous layer to dope partially the red 
fluorochrome which has the high quantum yield which emits light on the wavelength of 600nm or 
more in the whole layer, and to make the filter for red adjust it. Although coumarin coloring 
matter, fused aromatic ring coloring matter, merocyanine coloring matter, phthalocyanine dye, 
xanthin coloring matter, acridine dye, azine coloring matter, etc. are mentioned as a red 
fluorochrome used for this purpose, a 4-(dicyanomethylene)-2-methyl-6-(p- 
dimethylaminostyryl)-4H-pyran (DCM), phenoxazone 9, and phenoxazone 660 grade are 
mentioned preferably. It can dope to field 5b which touched conductive layer 2b as shown in 
dr awin g 2 as an approach of doping these red fluorochromes partially to the above-mentioned 
green luminous layer, or as shown in drawing 3 , it can dope to field 5c which touches the blue 
luminous layer 4, or it is possible to dope to 5f of fields inside a green luminous layer, as shown 
in drawing 4 . The amount in which these red fluorochromes are doped by said host ingredient 
has the desirable 1 0-3-1 0-mol range of %. 

[0037] While raising the luminous efficiency of the above-mentioned green luminous layer, it is 
the purpose which makes the color filter for green adjust an emission spectrum, and it is also 
effective to dope the green fluorochrome which has the quantum yield of high fluorescence by 
using the above-mentioned green luminescent material as a host ingredient (J. to refer to 
Appl.Phys., 65 volumes, 3610 pages, and 1989). In this case, as for the field where a green 
fluorochrome is doped, it is desirable that it is the field where the above-mentioned red dyes are 
not doped. As a green fluorochrome to dope, 3-(2 -benzoMIDAZORIRU)-7-N and N-diethylamino 
coumarin (coumarin 535), A 3-(2-benzothiazolyl)-7-diethylamino coumarin (coumarin 540), 2, 3, 
5, 6-1 H, 9, 9a, a 4H-tetrahydro-8-trifluoromethyl kino RIJINO-<1-gh> coumarin (coumarin 
540A), A 3-(5-chloro-2-benzothiazolyl)-7-diethylamino coumarin (coumarin 34), A 4- 
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trifluoromethyl-piperidino [3 and 2-g] coumarin (coumarin 340), An N-ethyl-4-trifluoromethyl- 
piperidino [3 and 2-g] coumarin (coumarin 355), An N-methyl-4-trifluoromethyl-piperidino [2 and 
3-h] coumarin, 9-cyano - Coumarin compounds, such as 1,2, 4, 5-3H, 6H, and 10H-tetrahydro- 
1-benzoPIRANO [9, 9a1-gh] kino lysine-10-ON (coumarin 337), Xanthin coloring matter, such as 
2 and 7-dichloro full ORESEN, tetracene, the Quinacridone compound, etc. are mentioned. The 
amount in which these green fluorochromes are doped by the above-mentioned host ingredient 
has the desirable 1 0-3-1 0-mol range of %. 

[0038] In this invention, since it has the field where the laminating of the organic luminous layer 
is carried out to the sequence of a blue luminous layer and a green luminous layer from the 
electron hole transportation layer side as mentioned above, and said green luminous layer 
contains a red fluorochrome, while each luminescence of blue, green, and red can be made to 
perform efficiently, blue, green, and each red luminescence reinforcement can be adjusted, and 
the balance of the white light can also be adjusted. Furthermore by the above-mentioned 
lamination of an organic thin film, the luminescence property which is stabilization and was 
stabilized to crystallization etc. for a long period of time is brought about. 
[0039] The thing of lamination as shown below is mentioned as structure of the organic 
electroluminescence devices of this invention. 
[0040] 

[Table 1] an anode plate / electron hole transportation layer / organic blue luminous layer / 
organic green luminous layer / cathode anode plate / electron hole transportation layer / 
organic one — blue — a luminous layer / organic green luminous layer / electron transport 
layer / cathode anode plate / electron hole — a transportation layer / organic blue luminous 
layer / organic green luminous layer / volume phase / cathode anode plate a /electron hole 
transportation layer / organic one — in the lamination of a blue luminous layer / organic green 
luminous layer / electron transport layer / volume phase / cathode above, an electron transport 
layer is for improving the effectiveness of a component further, and a laminating is carried out on 
an organic luminous layer. It is required for the compound used for this electron transport layer 
that the electron injection from cathode should be easy and electronic transport capacity should 
be still larger. As such an electronic transportation ingredient, it is [0041], for example. 
[Formula 7] 



[0043] The system (refer to Appl.Phys.Lett., 61 volumes, 2793 pages, and 1992) which 
distributed the oxadiazole derivative (refer to Appl.Phys.Lett, 55 volumes, 1489 pages, 
1 989;Jpn.J.Appl.Phys., 31 volumes, 1812 pages, and 1992) of** and them to resin, such as 
PMMA, or n mold hydrogenation amorphous carbonization silicon, n mold zinc sulfide, n mold zinc 
selenide, etc. are mentioned. 5-200nm of thickness of an electron transport layer is usually 10- 
100nm preferably. 

[0044] Moreover, in the above-mentioned lamination, a volume phase is for raising contact to 
cathode and an organic layer, and, similarly an aromatic series diamine compound (refer to 
Japanese Patent Application No. No. 48075 [ five to ]), the Quinacridone compound (refer to 
Japanese Patent Application No. No. 116204 [ five to ]), a naphthacene derivative (refer to 
Japanese Patent Application No. No. 116205 [ five to ]), an organic silicon compound (refer to 
Japanese Patent Application No. No. 116206 [ five to ]), an organic phosphorous compound 
(refer to Japanese Patent Application No. No. 1 16207 [ five to ]), etc. are mentioned. 
[0045] 2-100nm of thickness of a volume phase is usually 5-30nm preferably, instead of 
preparing a volume phase — the near cathode interface of an organic luminous layer and an 




[0042] 
[Formula 8] 
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electron transport layer — the above-mentioned volume phase ingredient — more than 50 mol % 
— the field to include may be prepared. In addition, it is also possible to carry out a laminating to 
the order of conductive layer 2b, the organic luminous layer 4, the electron hole transportation 
layer 3, and conductive layer 2a on structure contrary to drawingj , i.e., a substrate, and at least 
one side is able to prepare the organic electroluminescence devices of this invention between 
two substrates with high transparency, as mentioned above. Similarly, it is also possible to carry 
out a laminating to structure contrary to drawing 2 - drawing 4 . 

[0046] For producing a full color display device, the color filter which has blue, green, and a light 
transmission property corresponding to each red color is prepared using the organic 
electroluminescence devices which carry out white luminescence of this invention. The 
reappearance range and color purity of a color as a display device are decided by the property of 
this color filter. It seems that the structure of the organic electroluminescence devices of a full 
color display where either of the patterns was equipped with the color filter is shown in drawing 
5 although there are a stripe and both patterns of a mosaic as a pattern of a color filter. 
[0047] In the component structure shown in drawing 5 , each color filters 12, 13, and 14 are 
formed between a glass substrate 11 and the transparence electric conduction electrode 16 (it 
abbreviates to ITO an indium stannic-acid ghost and the following) which is an anode plate. 
White luminescence from organic electroluminescence devices emits light by the pattern of RGB 
through each color filters 12, 13, and 14 after penetrating ITO. As a method of a color filter, 
although there are dyeing, pigment-content powder, electrodeposition, printing, etc., when it 
thinks from thermal resistance, a pigment-content powder type is desirable. Moreover, the 
interference filter of an inorganic system is sufficient. The polyimide which distributed carbon as 
a black matrix 15, chrome oxide, etc. are mentioned. The display quality equipped with the 
contrast which was excellent by establishing a black matrix is attained. It is possible to maintain 
the color balance of white luminescence by controlling the driver voltage of the light-emitting 
part corresponding to RGB, or changing each luminescence area. 

[0048] The drive approach of the organic electroluminescence devices the full color display 
equipped with the above-mentioned color filter has a passive-matrix drive and an active-matrix 
drive. In a passive-matrix drive, component structure becomes what was shown in drawing 5 . An 
active-matrix drive is needed for the mass display purpose, the active-matrix circuit which 
consists of a thin film transistor and a capacitor is needed corresponding to each color filter, and 
an active-matrix circuit is formed on a color filter and the same substrate as organic 
electroluminescence devices in this case. 

[0049] It is the method which chooses the organic electroluminescence panel of one line of this 
invention at a time in the direction of X to the pixel which consists of organic 
electroluminescence devices arranged at the matrix of XY, gives the status signal of each pixel 
from the electrode of the direction of Y, the selection signal of one line of the direction of X is 
operated at a time, takes a round, and displays a full screen. In this panel, a memory function is 
given on the circuit of each pixel. It is because the display which a pixel will emit light and 
continued as the whole screen only at the moment of being chosen cannot be performed only by 
passing a current only at the time of selection (condition that the status signal is given by the 
scan electrode of a certain pixel serving as ON) unlike the case of liquid crystal. Then, the 
memory for taking a round of a screen from the time of selection, and maintaining a display 
condition during the time of the next selection is needed on a circuit. And it considers as the 
circuit in which a current drive is possible. Specifically as compared with the drive circuit for 
liquid crystal, the current density which flows for a component usually becomes 1000 or more 
times. 

[0050] Although the above is the function of a fundamental circuit, it is further taken into 
consideration that contrast is fully still larger as a display panel, that the numerical aperture of a 
screen is large, that there is no cross talk, etc. The active-matrix drive circuit which becomes 
drawing 6 from the thin film transistor (TFT) and capacitor for one light-emitting part is shown. 
In this circuit, it consisted of two TFT(s) (TFT1, TFT2) and one capacitor (C) for every pixel, and 
current drive and memory nature are realized. Although driving signals have two electrodes (a 
SCAN electrode, DATA electrode) and it is similar with the object for liquid crystal, there is a 
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COM electrode as an object for current supply sources, and it differs in that the electrical 
potential difference is always impressed. 

[0051] Actuation of a component is explained below. Although TFT is expressed as FET on the 
circuit diagram of drawjng_6 , fundamentally, TFT(s) are MOS-FET, and similar structure and 
actuation, and can perform source drain inter-electrode switching with gate potential. How to 
give the signal for a drive chooses for every line, and gives the signal of ON or OFF for every 
pixel in selected Rhine. The electrode for choosing is a SCAN electrode and the electrode which 
gives a signal is a DATA electrode. Now, when a selection condition (input signal of a SCAN 
electrode), i.e., a SCAN signal, is HIGH, TFT1 will be in ON condition, and if a DATA signal is 
HIGH, and the potential of a bipolar electrode FE is LOW, it is set to HIGH with LOW. Therefore, 
if a DATA signal is HIGH, TFT2 serves as ON and output potential (potential of a pixel electrode) 
serves as HIGH. Moreover, if a DATA signal becomes LOW, TFT2 will serve as OFF and output 
potential will serve as LOW. Then, when a SCAN signal becomes LOW, i.e., the condition of not 
choosing, TFT1 is set to OFF, but even if the potential of a bipolar electrode FE is held by 
Capacitor C, and it does not change but a DATA signal changes, the condition of output 
potential does not change. It is a time of the signal with which Rhine which contains this pixel 
again differed before by setting a selection condition, i.e., a SCAN signal, to HIGH being given to 
a DATA electrode that output potential changes. By this circuit, even if it is a current drive 
mold, the drive of an active matrix is attained. 

[0052] As an ingredient of TFT used for an active-matrix circuit, amorphous silicon (a-Si), 
polycrystalline silicon (poly-Si), and a cadmium selenide (CdSe) are mentioned. As TFT 
structure, what is called a reverse stagger mold is adopted preferably. As a typical example, a- 
SiTFT of reverse stagger mold structure is shown in drawing 7 . a-SiTFT is formed on a glass 
substrate 21. As a gate electrode 22, Mo, Ta, aluminum, Cr(s), those cascade screens or alloys, 
etc. are used. A gate electrode is usually formed of electron beam vacuum deposition or a 
spatter. As gate dielectric film 23, a silicon nitride (SiNx) is used and the laminating of the i mold 
a-Si layer 24 and the n+ mold a-Si layer 25 is carried out on it. A silicon nitride (SiNX), an i mold 
a-Si layer, and n+ A mold a-Si layer is usually continuously formed by the plasma-CVD method. 
n+ After forming an aperture in the mold a-Si layer 25, the source and the drain electrodes 26a 
and 26b are formed. The metal same as the source and a drain electrode as a gate electrode is 
used. In above-mentioned a-SiTFT, induction of the charge is carried out to an i mold a-Si 
semi-conductor layer front face by gate potential, and the existence of the charge performs 
source drain inter-electrode switching. n+ Mold a-Si is a contact layer for making migration of a 
charge to an electrode smooth. 

[0053] A capacitor and an electrode intersection are made into the structure which can be 
formed in TFT production and coincidence using the insulator layer for TFT. Since a capacitor is 
formed between the COM electrodes of constant potential, it serves as circuitry strong against a 
noise. The cross-section structure of the example of an active-matrix circuit formed on organic 
electroluminescence devices and the same substrate at drawing 8 is shown. An active-matrix 
circuit part (TFT32 and capacitor 33) is covered with an insulating layer 36. IT035 which is a 
transparent electrode is formed on the color filter 34, on it, the laminating of the electron hole 
transportation layer and the organic luminous layer which are the part 37 of the organic layer of 
organic electroluminescence devices is carried out, and cathode 38 is formed further. The 
above-mentioned insulating layer 36 is formed in order that leakage current may prevent flowing 
or connecting too hastily between the source / drain electrode of TFT, and cathode. What has 
withstand voltage possible [ patterning by the photolithography ] as an ingredient used for the 
above-mentioned insulating layer 36 and sufficient is usable, as an example, silicon oxide, a 
silicon nitride, etc. are mentioned and these insulator layers can be formed with a CVD method, 
a plasma-CVD method, a spatter, vacuum deposition, etc. It is possible to form the above- 
mentioned insulating layer using a photopolymer except an inorganic material, and only the 
process that carries out patterning of the usual photoresist in this case is required, and it is 
simple. Moreover, considering as a black matrix is also possible by using the polyimide which 
contained carbon in the part of this insulating layer. Patterning of cathode [ as / in the matrix 
structure indicated until now ] is not required of the example shown in drawing 8 , and formation 
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of cathode 38 and an organic layer 37 is good at whole surface uniform membrane formation. 
Therefore, after forming the organic luminous layer 37, passing through the photolithography 
process which gives a damage to an organic luminous layer is avoided, and the whole process is 
also simplified. 

[0054] The example of plane configuration of an ITO pixel electrode and an active-matrix part is 
shown in drawing 9 . In a full color display, the color filter is prepared between each ITO 
electrode and a glass substrate, and, as for the array of this color filter, a stripe array, a mosaic 
array, a delta array, etc. are mentioned. In the organic electroluminescence devices of the above 
active-matrix drives, it is controlling the driver voltage of the light-emitting part corresponding 
to RGB, or changing each luminescence area, and it is possible to maintain the color balance of 
white luminescence. 

[0055] In this invention, by carrying out the laminating of a blue luminous layer and the green 
luminous layer as an organic luminous layer of organic electroluminescence devices, and making 
a green luminous layer contain a red fluorochrome, stable and efficient white luminescence is 
enabled, a full color display device can be produced by combining with a color filter, and the high 
definition and mass full color display by active drive are still more possible by combining with an 
active-matrix circuit. 
[0056] 

[Example] Next, although a synthetic example and an example explain this invention still more 
concretely, this invention is not limited to the publication of the following examples, unless the 
summary is exceeded. 

The organic electroluminescence devices which have the structure shown in example 1 drawing 
2 were produced by the following approaches. 

[0057] After ultrasonic cleaning and pure water performed what deposited 120nm of indium 
stannic-acid ghost (ITO) transparence electric conduction film on the glass substrate by rinsing 
and isopropyl alcohol and the acetone performed desiccation, and UV / ozone washing with 
ultrasonic cleaning and desiccation nitrogen, it installed in the vacuum evaporation system, and it 
exhausted using the oil diffusion pump until the degree of vacuum in equipment was set to 2x10 
to 6 or less Torrs. 

[0058] N, N'~diphenyl-N, N' which are shown below as an ingredient of the organic electron hole 
transportation layer 3 - (3-methylphenyl) -1, the "T-biphenyl -4, and 4'-diamine (H1) were put 
into the ceramic crucible, and it vapor-deposited by heating at the tantalum wire heater around a 
crucible. 



[0060] The temperature of the end crater which gets at this time was controlled in 130-150 
degrees C. The degree of vacuum at the time of vacuum evaporationo is 1.9 - 1.7x10-6Torr, and 
obtained the organic electron hole transportation layer 3 of 60nm of thickness with the 
evaporation rate of 0.01-0.35nm/second. Next, the oxazole complex (E1) of the zinc shown 
below as an ingredient of the organic blue luminous layer 4 was vapor-deposited similarly on the 
above-mentioned organic electron hole transportation layer 3. 



[0059] 
[Formula 9] 




(H 1 ) 



CH 3 



H 3 C 



[0061] 
[Formula 10] 
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(E 1 ) 




[0062] The temperature of the end crater which gets at this time was controlled in 200-205 
degrees C. The degree of vacuum at the time of vacuum evaporationo was [ 0.15-0.25nm /and 
the thickness of 1.5x10-6Torr and an evaporation rate ] 30nm a second. Next, the 8- 
hydroxyquinoline complex (E2) of the aluminum shown below as an ingredient of the organic 
green luminous layer 5 was vapor-deposited similarly on the above-mentioned organic blue 
luminous layer 4. 
[0063] 

[Formula 1 1] 



[0064] The temperature of the end crater which gets at this time was controlled in 260-265 
degrees C. The degree of vacuum at the time of vacuum evaporationo formed 1.5x10-6Torr on 
0.1-0.18nm [/second ] vacuum evaporationo conditions, and the evaporation rate formed first 
organic [ of 150nm of thickness ] green luminous layer 5a. next, it evaporates from the 8- 
hydroxyquinoline complex of the above-mentioned aluminum simultaneously the red 
fluorochrome shown below, and another crucible which heated the 4-(dicyanomethylene)-2- 
methyl-6-(p-dimethylaminostyryl)-4H-pyran (DCM) (R1) at 100-105 degrees C — making — a 
red fluorochrome (R1) — the 8-hydroxyquinoline complex (E2) of aluminum UNIMU — two-mol % 
— contained luminous layer 5b was formed. 
[0065] 

[Formula 12] 
NO. XN 



[0066] Finally the alloy electrode of 2 yuan of magnesium and silver was vapor-deposited by 
150nm of thickness with coincidence vacuum deposition as cathode. As for vacuum 
evaporationo, the film with which gloss has 4x10-6Torr and vacuum evaporationo time amount in 
4 minutes and 30 seconds was obtained using the molybdenum boat, as for the degree of 
vacuum. The atomic ratio of magnesium and silver was 10:1.5. Thus, when the direct current 
voltage of the minus to plus, and magnesium and a silver alloy electrode (cathode) was 
impressed to the ITO electrode (anode plate) of the produced organic electroluminescence 
devices, this component showed luminescence of uniform white. The luminescence property of 
this component is shown in Table -1, and an emission spectrum is respectively shown in drawing 
10 . Crossing this emission spectrum to a 400-700nm large light field, the above-mentioned 
component has full color display capacity. The chromaticity coordinate of this component for 





N(CH 3 ) 2 
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which it asked from this emission spectrum was x-O^b^O.^ 5. 

[0067] Next, the result of having separated the color of white luminescence from this component 
using the color filter is shown in Table -2. The used color filters are Fuji Photo Film 9 [ SP-] (for 
blue), SP-10 (for green), and SP-1 1 (for red), and show the spectral characteristic of each filter 
to drawing 11 . As balance of each color of a full color display, it is blue:green:red =7.7:65.8:25.6 
and it is satisfactory by taking adjustment with KARAFIRUTA to perform a full color display at 
all. Moreover, the luminescence brightness of each color can be further raised by using a color 
filter with still larger light transmittance from what was shown in Rawing 11 . The CIE 
chromaticity coordinate of the above-mentioned component and the coordinate of the above- 
mentioned color filter are shown in drawing 12 . It turns out that it is close to the ideal white 
luminescence W (x=0.333;y=0.333). The balance of white luminescence from the above- 
mentioned component does not have a dependency over driver voltage, and stable white 
luminescence was obtained. 

[0068] The organic electroluminescence devices which have the structure shown in example 2 
drawing 4 were produced by the following approaches. Like the example 1 , after forming the 
organic electron hole transportation layer 3 and the organic blue luminous layer 4, 10nm (E2) of 
8-hydroxyquinoline complexes of aluminum was vapor-deposited, and the laminating of the 
organic green luminous layer 5e was carried out on the above-mentioned organic blue luminous 
layer 4. next, the 8-hydroxyquinoline complex (E2) and red fluorochrome (R1) of the above- 
mentioned aluminum — an example 1 — the same — carrying out — coincidence vacuum 
evaporationo — carrying out — a red fluorochrome (R1) — the 8-hydroxyquinoline complex (E2) 
of aluminum UNIMU — two-mol % — contained luminous layer 5e was formed by 10nm of 
thickness. Then, 5g of organic green luminous layers which consist of a 8-hydroxyquinoline 
complex (E2) of aluminum UNIMU was again vapor-deposited by 10nm of thickness. Finally the 
alloy electrode of 2 yuan of magnesium and silver was vapor-deposited by 150nm of thickness 
with coincidence vacuum deposition as cathode. As for vacuum evaporationo, the film with which 
gloss has 4x10-6Torr and vacuum evaporationo time amount in 4 minutes and 30 seconds was 
obtained using the molybdenum boat, as for the degree of vacuum. The atomic ratio of 
magnesium and silver was 10:1.5. 

[0069] Thus, the luminescence property of the produced component is shown in Table -1. A CIE 
chromaticity coordinate is x=0.259;y=0.318 ( drawing 12 ), and shows the result of having 
separated the color of white luminescence from this component using the color filter like the 
example 1 in Table -2. 

The organic electroluminescence devices of the structure shown in drawing 2 like an example 1 
were produced except having used the phenoxazone 660 (R2) shown below as an example 3 red 
fluorochrome (R2). 
[0070] 

[Formula 13] 



[0071] The luminescence property of this component is shown in Table -1. A CIE chromaticity 
coordinate is x=0.297;y=0.31 8 ( drawing 12 ), and shows respectively the result of having 
separated the color of white luminescence from this component using the color filter like the 
example 1 in Table -2. 

the green fluorochrome and Quinacridone (G1) which are shown in example 4 organic green 
luminous layer 5a below — 0.4-mol % — the organic electroluminescence devices shown in 
drawing 2 like an example 1 were produced except having made it contain. 





[0072] 

[Formula 14] 
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(G 1 ) 

H O 

[0073] The luminescence property of this component is shown in Table -1, and a color- 
separation property is respectively shown in Table -2. 

the green fluorochrome and coumarin 540 (G1) which are shown in example 5 organic green 
luminous layer 5a below — 1.2-mol % — the organic electroluminescence devices shown in 
dr awing 2 like an example 1 were produced except having made it contain. 
[0074] 

[Formula 15] 




(G 2) 



C 2 Hs 



[0075] The luminescence property of this component is shown in Table -1, and a color- 
separation property is respectively shown in Table -2. It is possible to produce a white light 
emitting device with full color display capacity by controlling the amount of each thickness of an 
organic blue luminous layer and an organic green luminous layer and the green fluorochrome 
contained on each class, and a red fluorochrome so that clearly from the example 1 shown above 
- an example 5. 
[0076] 
[Table 2] 





[cd/m 2 ] 


V100 




L/J 
[cd/A] 


mmm 1 


2100 


9 


0.27 


0.83 


HKE01J2 


630 


13 


0.06 


0.25 


mmm 3 


700 


13 


0.05 


0.28 


mmm a 


2650 


10 


0.28 


1.05 


mmm 5 


3860 


9 


0.46 


1.51 



V100 : JfJgjF-lOO [cd/m 2 ]t 5fl:*®JI 
: HflDtf&OIOOcd/m^TtfMl 



[0077] 
[Table 3] 

m-2 



[V] [cd/m g ] B G R 



mmm\ 


12 


770 


7.3 


164 


45 


mmm 2 


14 


320 


6.3 


67 


16 


mmm 3 


17 


300 


4.0 


65 


18 


mmm-A 


12 


380 


1.9 


85 


20 


mmm 5 


12 


790 


4.4 


200 


42 




[0078] The result of the luminescence property after saving just behind production of the 
component produced in the example 6 example 1 and in a vacuum is shown in Table -3. The 
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preservation stability of the component which the remarkable rise of driver voltage is not seen, 
does not have decline in luminous efficiency, either, and was stabilized was acquired. 
[0079] 
[Table 4] 

f?-3 







V160 




L/J 


IB] 


[cd/m 2 ] 


m 


l/m/W] 


[cd/A] 


0 


2100 


9 


0.27 


0.83 


14 


2210 


10 


0.28 


0.91 


28 


2170 


10 


0.29 


0.88 


61 


2220 


11 


0.33 


0.97 



[0080] 

[Effect of the Invention] Since it moreover has the lamination for which the organic luminous 
layer used the specific compound, when according to the organic electroluminescence devices of 
this invention an anode plate (anode), an electron hole transportation layer, an organic luminous 
layer, and cathode (cathode) were prepared one by one on the substrate, and an electrical 
potential difference is impressed by using both conductive layers as an electrode, the white 
luminescence property stabilized for a long period of time can be acquired. Therefore, the 
organic electroluminescence devices of this invention can consider the application to the light 
source (for example, the light source of a copying machine, the back light light source of a liquid 
crystal display or instruments) which employed the description as the field and field illuminant of 
a flat-panel display (for example, the object for OA computers and a flat TV) efficiently, the 
plotting board, and a beacon light, and the technical value is large. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The type section Fig. having shown one example of the organic electroluminescence 
devices of this invention. 

[Drawing 2] The type section Fig. having shown other examples of the organic 
electroluminescence devices of this invention. 

[Drawin g 3] The type section Fig. having shown the example of others of the organic 
electroluminescence devices of this invention. 

[Drawing 4] The type section Fig. having shown another example of the organic 
electroluminescence devices of this invention. 

[Drawing 5] The type section Fig. having shown an example of the full color display device using 
the organic electroluminescence devices of this invention. 

[Drawing 6] The active-matrix circuit diagram for the organic electroluminescence-devices drive 
of this invention. 

[Drawing 7] The example of the TFT structure where it is used for the drive circuit of the 
organic electroluminescence devices of this invention. 

[Drawing 8] The type section Fig. having shown the example of organic electroluminescence 
devices equipped with the active-matrix circuit of this invention. 

[D rawing 9] The TFT drive circuit top view of the organic electroluminescence devices of this 
invention. 

[ Drawin g 10] The example of an emission spectrum of the organic electroluminescence devices 
of this invention. 

[Drawing 1 1] The KARAFIRUTA spectral characteristic used in the example. 
[Drawing 12] The CIE chromaticity-coordinate Fig. of luminescence of the organic 
electroluminescence devices of this invention. 
[Description of Notations] 
1 Substrate 

2a, 2b Conductive layer 

3 Electron Hole Transportation Layer 

4 Organic Blue Luminous Layer 

5 Organic Green Luminous Layer 

5a, 5d Organic green luminous layer by which the red fluorochrome is not doped 
5b, 5c, 5f Organic green luminous layer by which the red fluorochrome was doped 
11, 21, 31 Glass substrate 

12 Blue Color Filter 

13 Green Color Filter 

14 Red Color Filter 

15 BURAKKUSU Matrix 

16 35 ITO (anode plate) 

17 Organic Electroluminescence Layer 

18 38 Cathode 

22 Gate Electrode of TFT 
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23 SiNx Insulator Layer 

24 I Layer A-Si 

25 N+ Layer A-Si 
26a Source electrode 
26b Drain electrode 

32 TFT 

33 Capacitor for Are Recording 

34 Color Filter 

36 Insulating Layer for Active-Matrix Circuit Protection 

37 Electron Hole Transportation Layer and Organic Luminous Layer 



[Translation done.] 
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(57) mm: cueie*) 

«Sl±t, IWBfctflWifcJ:Otl«r«nfc 
E?L$t£Jf 3 &tf < fe*rT 3*s»* 

^IK'feoT, W««)fcHiiE?Llftai*3ffllJ*^ 




(2) 

1 

IfiJgJttJK^-pft-sT, ^^ftJftemfliMlflfr^lf 
fefSftJI, Sfe»3tl*J«k:««LT4»?, fro, 

[ii*ii3] »€i«)w^«ft^ft**^wr«iii io 

** l tsB«©lr$mj?fSftf^ 0 

4 ] HffiXSItffi ©'>& < £ t,-*3WBSi 
ttT-fc 0 , K3ta«tt*«©IE^80XliW«l8tt« 

tell** 1 tC«0*»tff»319l{?o 
[11**5] R|-S«±fc777V7-?M>*7@S8 

tfmr&zzt -%mm ttz mxm a i m^mm 

[0 0 0 1] 20 

•r 3 &©-?&*), i¥L<&, *aMk^»*^«:5«3t« 

©T-&£ 0 
[0 0 0 2] 

[$*©&«] fie*. »Bi§y©«w?gft (e D 

LTB, M*«^OII-VIfll<t^«l¥WftT*5Zn 
S, CaS, S r SSFfc, »L^5Mn^±i 
7r}S (Eu, Ce, Tb, Sral) * F-7L-fcfe©fr 
HRWefc<&*\ ilBOllMWm^BflFlll/fcEL*? 30 
tt, 

1 ) £VmW}tf>&W (50~1000Hz) , 

2) BiMBEtfffiV-» (~2 0 0 V) , 

3) 7;l/*7— fk^HUt (Wc*fttfm» s 

[0003] tfru ifi¥, ±en»iSi©iSA©fc»^ 

WWWtfcJB^fcE L*?©HJafffTfc>n«J:3lC&o 

-aA©»*lft±*B«i:Lft*«ttl©«aKb*fT 40 
fc\ ^#Sr>*75>frS&S*1fjE7L#jMl£8-t: F 
o*~>*7 U >or;l/5-^i»«M*fr64**rtBB)tJi 
fcRttfcWOTJWBfcJR^iDHBS (A p p 1 . P h y 
s. Lett. , 5 1 #, 913H, 1987 m H .&> 
led; $*©7> h5-b>*©JMS«*ffl^fc«ffa 

[0 0 0 4] £$&B##8ftift^©*£ft$#£LT, 



«fM¥ 7-142169 

2 

— oa, w&, »&, *fe©#H7tgp* 

TVStf (#i¥3-l 8 7 1 9 2^^«#JSa) , C© 

toft***-->?t% c t&mm-e&io 7* h v v 

jKfcpIJgfcfci&k:, 7* huy^57>c7'p-fex*»t) 

tBJtlTfeSo c©?H£©fc£i:bm «r« 

*J?f8ft*?©»ft©&*^j^+#*c t feSWTSft 

[0 0 0 5] fcd-o©73j££LT, QfefgftiiS?fr& 
©Jt**7-7*;l/*-*ffl^TW, tt, *©B*fc:# 

7^> >> xyi5|3gft^ffl^f ; :afe^^?T?t±f§7fe ! tttt^ 
^■fftt&ifc mf$¥4 -8 8 0 7 9^£«, #P*1¥ 
5-9 4 8 7 5 *f o 
[0 0 0 6] 

1) B3tJ»*tfffi<, KWStffc&nfcK 

2) », *fe©&f§7ft3!Jg©^:v7fri:tHc< 
l/\ 

3 ) waW©eS{fc3F©3&{bK: d; 0 ft#I©££ttfrfc 

[0007] ±a©as*>5, eft«^©^awii«3fc 

[0 0 0 8] 

<, fro, ftffiHtjSoTeSft«««ftt*lt^-etS 

l fee*, £$8 jt»fr ieiji2!Ji$jfr e. *fe»m 

[0 0 0 9] BJ-B, *%^©ggti, S«±tc, HffiR 

br*'?, fro, fcffe%)tjia*fe«7tfe**$wrs 



(3) 

3 

[ooio] wt, xftwoGwrnzmytm^zmmic 

PfcfcSWKjjVfrKTffiBrefe !K lttSfc 2 a, 2 b 
ttWM, 3&IE?lJis§Jl, 4tt£«1f&fSm 5(i 
W«gfe^«%^^St>1-o 8ft lii, *8HI§©W« 

cOfc #S«^BfSs 77X^*7^;Wv$*>-F 

^;M£77U U-K #U K #U"9vl/* 10 

[0 0 1 1] JSfil±tCti«Wl2 a*^&n**^ 
CO#tI2 a tLX^mn, 7;b5~7A, £g, 

fc i; t) «»»R±UUiW**/« t t> , £«±lc L 
TfcjaWSCfcfcT?** (App 1 . Phys. Let 
t . , 6 0#, 2 7 1 1 H, 1 9 9 2^#FS) . ±IB© 

±, »*L<tt8 0%U±i8)i'r*Cfc3!Wi*b<, £ 30 
£Dif-8\ JP#fi, ilt, 5~1 00 0 nm, ffi;L<& 
10-50 OnmlfiTftS. T38We*V»*^B:JWI 

[0 0 12] Hi tc^Lfc^J-eti, iU2aliHi 

5 0 ««i2b«ea (*v-K) £:lt, 
4 tctt^ ^ftA-r§fs»i%^fc-r 0 «m 2 b t 

5 c i: SWA < n?aA*tf & 5 It 

fi, tt*M»©te^&JB##£L<, XX vy*>"7 40 

i^tf, SMUi2 b<D±fcS5fc:S<fil fcP«t©S«£lS 
lt5Ci:fcT?*3o fit, $m»2a£2b<D'>£<£ 

5. COCm, fM2ai2b(0-Stt, 10- 
500nmOIWrefcSCfctfffS:b<, jSHfltt©^ 

[0013] $3£ 2 a ©±fc 3 IStt 6 50 



ffltWl- 1 4 2 16 9 

4 

fro, SASnfcIE?L*$ft*.fc<*l»iS 
nilt^T'tSWt'feSili: §o * © fc 

<&>o 

[0014] «:o±54iE?mjaMb*«fctm eo*. 

tf , ffMflg 59-194393 *§^$8, ^SffiftS 4 , 
1 7 5, 9 6 0^ $BfifflFft4, 9 2 3, 7 7 4^& 
tf#aWflFJIS5. 0 4 7, 6 8 7*«fc15itSnTV> 
N, N' -^7x-;I/-N, N* - (3-^fvb7 
-1. 1' -H'7i-;b-4, 4' —775 
>, 1, 1' -e^ (4-S?-p-hU;bT5/7x- 
;10 ->^a-\++»-X 4, 4' -EX (N- (1-^7 
?•;]/) -N-7x^;l/75y) e7i-;HIOffi7 

5.>mt£VB, ¥fffi¥2~3 1159 

nrt/^b F^/Xb^, *H#ffFH4, 950, 9 

5 0^^lfilcfBm^nT^5v"7if>"fb^ 

(Appl. Phys. Lett. , 5 
9#, 2760 H, 1991 »<0*$mffW 

[0 0 15] ±BO««m?lJI3i**fiH:JWH***v^tt 
K^«SKci: , ?WfE3i*®2 a±tc«W-r«ili:tJ: 

T^cftSftww^^-*^ i"<y ^^m©i# 

<, 5 0ll%tCFtf»iU\ 
[0 0 16] K^*j*©^^{±, at, #ilIE?Lli 

srtsaiaftna*^^ i o c to r rsatsTSf 

;py#kift*-&oTll^nfcJ(S±h:Ji*»*t 

W4- 3 2 0 4 8 4*§&$g#j$) , ^>V'7x/ 

0 6 9 7 7^#B» , 77-U^I («P«¥4- 1 4 4 
4 7 9 * 1 0-3*»6 1 0S»%©?iaTF-7 



(4) 
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[0017] mmmm 3 omm** mn, i o~3o 

Onm, (ff* L<«3 0-1 OOnrnW, JUDY'S 

ffl^6n*o iE?wias*3o*mfcbTfci:, nmtteem 
<nftfrQicm®ttn*&mtzz.t$>*iffiT'&% 0 mm 

[0018] iEnmmm3Km^nmmtntLx 

C n 5 ©^«ZE?L$tiMJli£ C V D 7°^ Xv C V D 

0~3 0 0 nm, it? $ t < & 3 0~ 1 0 Onmt'Wo 
[0 0 19] IE?lrt^3©±fctt***fi3BW4tf 

»Wf2b*»6©*?aASSMW*<, fro, &A£ft 
ft«f < US* § c fctfT'f c 

tfr < > * 6 tssstttt <*n h v 

Uj-efcscfctfgjRsna,, iE?L£*f ©?iiS£ 
o«iciift«t*fefc6fa»jt.*6n*o sat, g 
-anw»tt*-^**c t tiff ossttojSTMu 

[0 0 2 0] C©*5**ft*«fc-r*mkbT, TIB 

-KWpatrns^^v-^miM*: 5 - 1 

2745 mmm ; 

[0021] 

nti] 

p 2 n 




10 



20 



30 



40 



«fM¥7- 1 4 2 16 9 

6 

[0 0 2 2] (S*, R' fc^LR* ti, 
7;l"!r-;HS, 7U>US, ^7^8, 757S, 75 K 

llimi**LTV'>T*.«k^#«»{bkiiasx 

U MB; B e , Zru Co\ A 
K G a, In, Sc, Y, Mg, C a, S r, Co, 

(B*ffc¥&tt. 1 1 6 21, 1 9 9 2^; fSffli*®, 
6 2i, 1 0 1 5H. 1 9 9 3^#M) : 
[0 0 2 3] 
[ft 2] 

R? R 12 



.OCH 





[0 0 2 4] (iWu R ft<^LR tt, &^ffii/JC, 

Sfo ) , Xf-U;P75y£*#U*-#*-h (Ap 
pi. Phys. Lett., 61 #, 25031, 1 
9 9 2*f#!SD , TqE*^fc**-**tfS>7vr--/l/»l 
#{* (B*fb¥£ct£, 1 5 4 OH, 19 9 1 fp#SS) ! 
[0 0 2 5] 
[ft 3] 



[0 0 2 6] R B SU'R"' tt, I [0 0 2 7] 

-7>;U», ->*p^*->/1/^<D7;1^1/«, ->^n7 [ft 4] 
;l/*/U»§£^f = ) , so 
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[0 0 2 8] (iWs R" RtfR" It, &*m.lC t 
-7>;l/S, ^^;l/757SH©7;l/*/l/S, T>l* 
;l/75/S«*^fo ) , 77^^ (J p 
n. J.Appl. Phys. , 3 2#, L 5 1 1 H, 
1 9 9 3*P#SK) , TfS«igSt^t7^ = -^Aigf* 

fl?i¥5-i 9 8 3 7 m&m. mms-z 1 4 3 

[0 0 2 9] 
[lb 5] 




[0 0 3 0] R" *V»LR" tt, 

**JS ; F> *f-rt/S3®7;l/*;I/S, R 2 ° &t^LR 22 a 

*;l/7*-;Hfc A;!/*-;!/**^ **^*;l/#x 

[0 0 3 1] 
Kb 6] 




[0032] (iw, l' a, z^mc. 

L 2 , L 2 fcL* »SV^fctS^tT5fW«*»J«LT^ 
li, jlUt, 5 ~ 2 0 0 n m, »fb<ttl0~100n 

[0033] #ii^/ifcwaiE?L^it[H]ao^ 

5§ftx^7 h;i/%Wfeffl*7-7^^^-tcS^*^§ 
SWT*, ±E01H&583tttt»**Xh#fii:bT, 
*Sft<Dl?iR* ££t 5 ff fe^^fe*^ K - TV 3 c t 
(J. A p p ] . Phys. , 6 5#. 36101, 1 
9 8 9» fe*?AT-fe§o K-7fSfffe£ttfe* 



(5) WBIW- 7-1 42169 
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tr-fex ^7ix 'vHHrx 7> 

(7-75/-4-^f;^Y'jy) , ^VU>2 
(4, 6->7f;l'-7-xf;l/n i J» , 7VU> 
3 3 9, ^VJ>4 7 (7-*7xf-;l/7 = 7-4-7f- 
;l/^vU» , ^7"J>4 6 6 (7->>xf-;l/7577 

x'ljy) % ^vjyi 3 8 (7-s>W;i/7 = 7:>7n 

[c] , 77-<J>4 (7-tFn^i/ 

-4-^f;^vU» s ^VU>4 8 0 (2, 3, 
10 5, 6-1 H, 4H-fh7t h*D-8-^f-;l/^7U 
>V-<9, 9a, l-gh>^7'jy) f©^7ij> 
{k£*9, 4, 4' -fcTT. (x, 

7-^^1/757-1 -^f;l/-4-h'J7^n^ 

57- 1 -*f-;l/-4-MJ7;l/*P^?71/-8-71f 
*7n>^07-!f*7n>{b^ 1, 4 -If 7. {4- 
[5- (4-tT7xxU;l/) - 2 -**iJ- x /'J;W 
U;W ^>^>^©7^U;I/^>-tf>{b£1^ l. 3- 
20 -^7i-W 7-077 7 >*®^>77 5 Xb^ft, 
1 , 5-i ? 7xx;l/-3-7.f-U;l/-2-lf'7 7*U>^ 
<Dtf7 7*';>{b^> 2-7 = 7-6, 7—S?*?-)]/- 
3, 4 -v^t; KD7r 'J S?>- 4 -^-yHcD7rU Vy 

vttn\c\ i -7zn%mte 1 o :< ~i o^;1/%©$eh# 

[0 0 3 4] *r$llffe#8ftJl 4 0±fcttW«Mife«3fcfl 

30 »mi2 b^e.(om?aA^$^<, fro, ax^n 

fctf&gT?fc«. 

7^^§^»*TOB#^f$ffl0f ^c^4LtC < 

set t»*Fofijetto^T?a»-p* 

[0 0 3 5] WWife^S^Hi:tTii, 8-KF 
40 D*S/*7U>©7;l/5-'J'A«g#^0*JR«g# Cftlffl 
Bg5 9- 1 9 4 3 9 3*f&$B, Jpn. J. Appl. 
Phys. , 3 2 #, L514H, 1993 , 
•f7%M% KlfjSft (J . Electrochem. 
S o c . , 1 3 9 #, 3 6 1 0 H, 1 9 9 2 *f0 , ^7 
S?7 V*d e l> (ftM¥ 3-3 7 2 9 2 ^itfB 

mm , tfD p e u raisin 3-37293 

> 7- 7^ 'J S^RWfle 3-203 

9 8 2^fg#B§) itfftfens. cns,©{b^ 

50 £LT«fflLTfcJ:if\, 



[0036] %mm &%xm 4 comm*. mn, 5-2 

0 0 nm, ff£ L<i4 1 0~ 1 0 OnmT^§ 0 %Wgt 

ssmm t #hie?l*&&« t mmnm-vmrn set 

HHfefSftJifc^ 6 0 0 n mW±OttSl?SS)fc-r5K 

i^*?iR4»**f awj-wtexa:*^ 

tbT«^vj>fe^ H^S^fe^ *DS/7x 
7fcfg, 7*a->7->fe*, ^^f-^ftMt. 7*D 10 

4- (SHOV^^-HO -2-7^;l/-6- (p-i>' 
7-^1/7 5 V7f-D;l/) -4H-t°57 (D CM) , 7 
i7W/y9, 7x7^^6 6 0 IPlfetl 

Hfe5SJW4i:SfrsfH«5ck:K-7 , tfet), 04 £ 
fstJ; a Kil&aKVartlgQfflK 5 f F-7f3 c 

fit F-7**ft3W4 l 0 : ' ~ l 0*;l/%olBHiWS 

[0 0 3 7] ±BI^SBMO«)t«**iai±***i: 

T, Kt^3tO*?iR***t*«ftii)1fift** F-7 
•f&Ci: (J. Appl. Phys., 65 #, 361 
OH, 1 9 8 9 £<D®&, 

Mft&mtf F-^nsi«tt, Mi&<Dm&&mtf f- 

^n-C^4^I«Tfe5C tiWS tt\ F-7°-TS 30 
»ft&3tfeiRfcLTli, 3- (2' -^>^5 2VD 
;W - 7-N, N-i7x?-;l/75y£vU7 (7vU7 
5 3 5) , 3- (2-'<>^T , /U;l/) -7->"if 
;V'757^VU>' (*V<J>5 4 0) , 2, 3, 5, 6 
-1H, 4H— fF7tKn-8-h'J7Mn^f-;l/ [004 
4VU5>V-<9, 9 a, 1 -g h >£"<?»; > (*T'J [fc7] 
7540AK 3- (5-^00-2-^7^7^ 
;W -7-^x^;l/757^vU> (£v>j73 4) , 
4-hU7;l/^a^^;l/-tf-^Ui;y [3. 2-g] * 
V'jy (^V | j>3 4 0) , N-xf-;l/-4-h'J7;l/ 40 
^Dy^;b-k°^U *JJ [3, 2-g] 7vD7 
D73 5 5K N-yf-;b-4-HU7;l/*nyg 1 ;l/-* 



(6) #r^¥ 7-142169 
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♦ IMUSV [2, 3-h] 9-5/77-1, 
2, 4, 5-3H, 6H, 1 0H-fh5kKD- 1 - 
"07^7 [9, 9a l-gh] ^7U7>-10- 
*y (*V"J73 3 7) S|<0*V'j7ft^tt, 2, 7- 

7, ***u F^ft^^awens. cn5©»fe 

Bftfe*tf±E** htt^fc F-T'SiiSMtt 1 0 : ' ~ 
1 0W%o(6iW$ U\, 
[0 0 3 8] *fSWf«:*Jl^T{i, IWifiOJcdKWWBJt 

awstrajt), fro, MisSfe^7feHfr*fe^^fe^ 
£tt&&*«fc<fTfr#SCfc#T*5 tragic, 

[0 0 3 9] *^®ffm!K!ttiR?Q*{££: LT 
[0 0 4 0] 

mmmmm 
m/mm 

mm/m?mmm/iiMit&%ytm/%mm&%m/n? 
mmmmmmmm 



1] 



(CH 3 ) 3 C 



[0 0 4 2] 
lit 81 



I 




w**o-0-0-0-o- 



[0 0 4 3] #cD^^-9-^77'-;H3§## (Appl. 
Phys. Lett., 55 #, 1489 H, 1989 
Jpn. J. Appl. Phys. , 3 It, 18 
1 2H, 1 9 9 ^fte^PMMA^Oifll 
fciMftbfc* (Appl. Phys. Lett., 61 



50 



C{CH 3 ) 3 



#, 2 7 9 31, 19 9 2«1) N Xtt n S!**fl;# 

awenso w^taasBoaiisfi, at. 5-200 

nm, ji?$L< J4 1 0~ 1 0 0 nniT'S§„ 
[0 0 4 4] |gi;<, ±iBO«diafc*l>T, IP 



11 

&<DT&D, ^Mi/Tz-yitSm (13fSPP 5 - 4 8 0 

7 5%mzo s H>ft-&% ms.w-5-i 1 6 

2 o 4%#p,o . i-7$*zymm* (tfH¥5 - 1 1 6 

2 0 5f#l) , tI'>'Jn^i (#il¥5-l 1 
6 2 0 6 , *«U >ft^ («pH¥ 5-116 

2 0 #*W£>ft3 0 
[0 0 4 5] WSSOSIJftts 2~10 0niru 

W, El 1 £:l±3M<D«fiS, «fi±{c#ttJl2 b, £ 
l$f£ft®4, IE?Lf^iM« 3 . «M2aOi(lclMt« 

visits <ii;&njtrefc5 0 n«fc» H2~H4 t«iae 

[0 0 4 6] #8E©&fe83fc**5 : fctW!*£tt* : P 
[0 0 4 7] H5fC^LftiR?#ljItCfcW, 

7-fW-i2, i3, 1 4HiSy7.ms.i i tmmr' 
&%mwmn.nmi 6 (-f>^A»xxwM*» jx 
t> iTomf) toiBfcfcjasft*. tfawjwat 30 
x^eoafea^tt i to*SjMl a*?-?^ 

£-12, 13, 1 4£iILTRG B<D><*->T*£ft 
"TSo *7-7-f;^-OSSiLTIi, JfeK 

HtfjfSL^, *fc, ^mOT»7^;U^--?-t^ 
Sto*V\ 777^vhU^Xl 5i:LTt±*-#>* 
3HRLfc#lM5H*\ Ht^AIW^nSo 7' 
57^vh'J fx*mf%z.tic£.t)&tifcuyh7X 

[0 0 4 8] ±IE<0*7-7w;l/^-*fllAfe7;l/*7 

§!h^ys>'x^++^>£<bfr5fr£7^7V7 • v 
HJ*X|g&jb<&g4:ft»K COi^ 7^7V 7* • V 
h »J 7 XlBlSSti A 5-7 w rt>*-Rtf*r«*#«ft*? 50 
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[0 0 4 9] *fm<OGW8.ft¥&t**Mt, XY©V 

fctLT, X*lfttl5^>"fo5HRb, Y*lfllO«KP 
&£HiR©&jjMi^*#*., X#IrJ©S&{§^(4 1 5^ 

t fc-&5 <fc 5 ff So ft-ffft &«£©*£ i: 

a i o o ottw±fcftSo 
[0050] a±*«*«ftiaBW)«)i'e**^ 

6K*«Sn*. H 6 \Z.-ffl&R>ft(Dffl& b^yP 
X$ (TFT) i:3yf>^t^5%§7^f-f7*-V 

TFT (TFT 1, TFT2) ilOOn^D' 
(C) 3^e.»fiR*n, «i«Bii4:^*Utt**HbT^ 
*„ MMWfflK ( S C A NWS, DATA 

MM) tf»9«ftfflfc«ttb-tv**\ *Ofl!UctBHR 
i; LT COM»$ 0 , fit K*Etf9]i«l*ftTV 

[0051] wTtJR^cii^ttM-rSo a 6 ©@B 

H±TfttTFT*FETfcUTaSLTV>5*^ TFT 

im*mamo s-fet tmni^rmm • ttftf* 

WSCANfit'^!), ^%#^.S«S^DATA 
MST-SSc t^£> S C A NM*f ( S C A 

N«S©X7Jfi^) I GHOBf, TFTU40N« 
ffiiC & 0 > imi F E ©Wfcii DATA fg^^H I G 
H^?>HlGHtC N LOW&eLOWtftSo fct, 
DATAfg^H I GH&?)T FT2«ONtftD, tB 
73«tt (B*«S©*tt) (iH I GHt^So S fc, D 
ATA{g^LOW^eti*TFT2(iOF F^^rtis (±1 
^*ttH:LOWi:4*. SCANfS^* s LO 
W, SP-fe> 3f«R«ffifcftofc«p, TFTKiOFFt 

ft5*\ *^*ffiF EfDnmtxyryyciz&QUft 

it\rmmt\ DAT Afll^^^ttTfetH^ffiO 

««ttaffkLa^o w^wtttfa^-rsott, men 
mm^sts^^yhm^m, -d^o, s c a n«^*^ 
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H I GH,C&D, WffifcttJIftofcflWtfDAT Aftfl 

-So 

[0 0 5 2] 77tV7- VhU^^lHlttteffl^fen* 
T FTOWftfcbTtt, IEiHft->U 3 y (a-Si), 
(poly-Si), •febyffcTjFS? 
A (CdSe) tf*W6ft*. TFT*afcLTB, & 

KmtLX, i£X*#S#ijft©a-S 1 TFT*B7tC 10 
^fo #^Xg«2 l<D±kla-S i TFTttfl&fifcSft 
y-h*S2 2£bTfci, Mo, Ta, A 1 > C r 

ant, w^if-Aiaift^^y^ttfciOJB** 

ft£o y-H6*Wt2 3i:bTtt, ~>Dnyg{b§i (S 
i Nx ) WMV&tU %<D±\C iSa-S iS24 tn 
'fa-S iB2 5*fi*0Sft5o fJnyMI (S 
IN. ) , i §Ua-S i MRtf n* Sa-S i S a 
It, 7*5 XvC VDffiKiOJMKLT^jasn*. n" 
ia-S iB2 5JC«***bfc||k:, V-XSD*FU 20 
^yfl2 6a, 2 6b*»«t4. Fb-fy 

IB© a - S i T F Tfcfclrvrtt, 7- <t D i S 

a-s i ^*g*ffitc«^«$n, zvnmvM 
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